Rapid reduction of cytochrome c1 in the presence of antimycin and its implication for the mechanism of electron transfer in the cytochrome b-c1 segment of the mitochondrial respiratory chain.
Antimycin, a specific and highly potent inhibitor of electron transfer in the cytochrome b-c1 segment of the mitochondrial respiratory chain, does not inhibit reduction of cytochrome c1 by succinate in isolated succinate-cytochrome c reductase complex under conditions where the respiratory chain complex undergoes one oxidation-reduction turnover. If a slight molar excess of cytochrome c is added to the isolated reductase complex in the presence of antimycin, there is rapid reduction of one equivalent of c type cytochrome by succinate, after which reduction of the remaining c type cytochrome is inhibited. Antimycin fully inhibits succinate-cytochrome c reductase activity of isolated succinate-cytochrome c reductase complex in which the b-c1 complex undergoes multiple turnovers in a catalytic fashion. In addition, when antimycin is added to isolated reductase complex in the presence of cytochrome c plus cytochrome c oxidase, the inhibitor causes a "crossover" in the steady state level of reduction of the cytochromes b and c1 comparable to this classical effect in mitochondria. On the basis of these results, it is suggested that linear schemes of electron transfer are not adequate to account for the site of antimycin inhibition and the mechanism of electron transfer in the cytochrome b-c1 segment of the respiratory chain. The effects of antimycin are consistent with cyclic electron transfer mechanisms such as the protonmotive Q cycle.